Differential regional effects of methadone maintenance compared to heroin dependence on mu-opioid receptor desensitization in rat brain.
Methadone maintenance therapy has been the mainstay of treatment for heroin addiction since the 1970s. Recent studies indicate that methadone is of greater relative intrinsic efficacy than the active metabolites of heroin at mu-opioid receptors and that the extent of mu-opioid receptor desensitization is dependent upon agonist efficacy. Regional differences have been found for mu-opioid receptor desensitization with chronic heroin self-administration, and a similar paradigm was employed to compare regional differences between the effects of heroin and methadone. Rats were trained to self-administer heroin i.v., and the dose available was increased incrementally to a terminal value of 6 mg/kg for each infusion. Half of these rats were allowed to continue to self-administer heroin, while dependence was maintained in the others by hourly infusions of 3 mg/kg of methadone. A separate group of animals was kept on a low dose of heroin. Activation of G-proteins by the high efficacy agonist DAMGO was decreased to a greater extent in animals treated chronically with methadone compared with those allowed to self-administer heroin in amygdala, periaqueductal gray, and subicular nucleus. Activation of G-proteins by the partial agonist endomorphin was decreased in striatum, thalamus, and amygdala in rats from all drug treatment groups, but to a greater extent in the striatum in methadone treated rats compared with the heroin groups. Elucidating the mechanisms by which methadone induces differential desensitization of mu-opioid receptors across brain regions compared with heroin could provide insights to improve the pharmacotherapy of heroin addiction.